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r 

41 71*4, °1 *)U 71* $H 7Ws ^^sjfe 4^ ?flolm ^ 

#4, Tfloim ^7l ^11 *H ^3^5)^- ^11 ^^^4, ^"71 

$H sflBj^ 7>X]ol <g^S)^ ^"71 TIMS ^t-4 Sfcfc'«8«W tfl^- 

f>\ t -Tilxf <^^-a- ^*Rr 4^5] 711^.^1 ^^"#4, ^7] JExj- ifl o\) % V;- 

7l -1- tJW afl^lsl^^ #7} 3^4 3l7l3£-S ^I^tt ofl ^1 ^ 

1:4, #7} oH*l*H -tflfSH ^€ 7^,1 $7] tfli ofl^ 

B]7\ *1 6->5L^- Tf^S. £^ £-°-Vi A 1 ^7l *||l 7l# $H ^^5]^ ^2 *i<£^ 

4, A o V 7] ^<2^ $H £7R\ 3^4, #7] ?1*4 S3 3 3 ^JL «fl 

^sjtH oi ^1 7l*4 ^ 1)^sHr *I12 7l*4, #7] m 71*4 

^7} 42 71*^1 4^ ^ £=l °]o\] A ^7l Ofl^lB^ 

4 £H-§-*Rr 5fl^# 7MJ1 ^^51^ %%^4r £^*!:4. 

HI ' 

^^l w o V #, FED, i^lE-l, 7>^-7ll, ^711 
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f-^^. oJMiHl- £^ €31 £4 #4 {FIELD EMISSION DISPLAY 

DEVICE HAVING CARBON-BASED EMITTER} 

S. l£ £ 1^4 *lU ^HH 4# #31 5*1 ^11- ^5.01 

4. 

il 2ll- £- ^4 *1U 44 ^Hl 4# ^711 5.A1 £A]^ Jf£ ^^£o] 

■ i 3a I £ 3b^ «H34 ^Alofloi] tnfs. ^ wj-^ #a| #44 ofli3]E^4 

4 ##4 #4^4 t ^ &£4- Ai^-sfloi^H ^ 141- 44^E 

°14. 

£ 4a ^ £ 4b^ £.^4 4S°flS-4 ^£4^ 344^ 431 «o v # £4 #44 

44^ H^°14. 

£ 5fe ^4 41 ^4°M 4-B 44^4 4^ *£5-9 =^44 °li- 44\H 

.£ 6£ £ #^4 *lii*Hl 4ft 44^4 3Hf 4-£# ^-44°! °1» 44^fl -iefl 
^44. 
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< 9 > s^l ^rt!: 3!-$-^, Jit} #*H*M] U-*}*}^ ?}£-7fl 

T" - ■ . 



# 5*] tyx] (FED; Field Emission Display)^, ,^## < ?1 ofl^^ ^-^ -f 

3. <fe o]s.ti}, i^B(spindt) EKJS] ^ HCS&fe 

<12> .-7.?ddl, ^-4r ^ ^o V ^ ^ ^Tfl S^l #*H1tt, ^l c lH.i7> 

& #^ nfolaS- ^-1: $ ^ *1 *| ^71 afl^-ofl ^ o] ^^JL Jl^SL^ 7^ 

i£SL3. 4^2} '^Ulf. Aj-g-^o^ofl n}^ afl^ ^7\7\ 4 V ^Rr 
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<13> o}6\) 4^ s.a] $r*)o] ^TlHH^, ^£<#<2\ ^ ^ofl^S. 

<14> 7\^J*\*\ 71 # ^S>^ ( #71 ^#^1 oflplBl^ ^Tfl #1 7H 

, ZLBl-Bj-pl ^.(graphite), 4 0 l°r€--^(diamond) , PLC( diamond like carbon), C6o 
(Fulleren) SEfe 4^J±(CNT; Carbon nanotube) ?A°-g. <g$z\ 

*\, °1 f 1 #*1 ^ M^rMi7l- Dl H?i ^ -7f- x d4 W W °1S- 

,T= 5^ #31 if>l #*13 o)l Pi B] 7 H V #^5. 7lrfl5)jl $14. 

<15> #7V ^Tfl fiAl #^ 7 > 711 ±5., oflitS ^ 711 °1B #^## 3Hr 3^ 

^ ^2:^ Ol^-Ol^ uH, 4 ^711 £A] #*lfe tfl4§ #7] 01] 13] 7> «fl^l5l^ 7]' 

& #ofl ^ 7fl4i3. $^jL, o] <?H ulAfl^ ^ .^f^r TlHH # 

^■-g. ajf^ t^g-, #7l tfOlJL 6\}V)1]7} #7l 7fli£ Hfl*l£l51# 

<ie> nem, #7R1 ^wv^^l £tr #7)1 « 0 ># St>1 #*lfe n ^^91 

Xfl^o} J£aH #Tg$ ^^7l7l7f Qj3|& f-afl^o] 

<17> d] ^ *V #71 i^lBl^Bl «}-#^ ^>^^-Sl<H *fl# - 

nA AAA %°\) 44 Wfe ^%^)^ 444 4^ t^l^lTll 

Sl7l nHf-olCf. 

1 
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<18> oil- 7^}7) 4*M, *>4^ tfl-g-wKr ^441- ££34*H & 4 

1 

t§M &-4, ojcHl^ ^gfl^l 371 4°fl #4 °J|44l- <#Jr^7fl ^^^tfl ^^o] 

7} 3Xjl #4^-1: ^#£Rr 3H£ ^ M7V 4^44 ^ £"^4 Si4. 

<19> Cfs. ^O.JL ^71^ SI 3^ H^l^-71 4«H, 7||o]M ^ofl 

44V) -^1 ^5}) |£5l ^#^r "$^SH #7)1 £4 #4* ^44tt U 

%m SltlPM, °MHr ^ oil 4 4 7} 4°lHS ^ 5dfe 
°l-§ <>1144# £t7 ^S<4 ^ JL4* ^.44 44£ f-^ 

&4. 

<20> 444, £ «v^^ 444 ^l^^r 4<£*H 4#4 3l-°3-4, £ ^4 

44 ##^4 ^4 ol .44 4i^H4 M4 44^4 43- 
t°fl 514. . - 

* 

<21> Olofl ^. ^ofl nj-s ^ *&# £4 44^, 

<22> ^1 7l%4, °1 A 1 4* 4ofl ^^S] Bfl^^- 7>4 J7 $-$4fe 4^0} 443- ^ 

1-4, 44 B 44## 44 Al 7]Y> 4°H *fll ^4#4, 44 

4<2% 4<H] $44 44^ 7>4J1 ^44*34 #71 711 4 44"#4 4i °3<*H1 tfl-g- 

« 

♦ 

f 

9 £-7 
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Sj-fe Mx} <3<*-§r %^}^ 44^ 7fli£ 3^t4, ^"71 M*} °J<3 V»H ^£)^r # 
71 7fliH # v|H tifl^Sl^Al Aj-71 -7HiH ?l^-3lf #71^0.5- ^^Tr °1H^ 

1-4, #7] tfl-g-^H ^£ 7HJ1 ^-71 Sflig ifl<*|| ofl^l 

E^7l- ^^§>£S- 4>7l 7fldi= ^"71 Tfll 7}# °]6\] ^^5]^ *fl2 

4, *i<£# #4 ^j^fe #^4, ^"71 afll 71^32)- <y<S]S] ^JL afl 

°] 41 7)^S} ^ -g-711- ^<*Kr 42 71^-4, ^7] ^1 71^4 4^T*K? 
^7] 42 7]%°) % ^ Pi ofli^-EL ^ ^ A o V 7l ih-..^. 3^ ^-71 ofl n] E] ^- 

^1 ^-S-*>fe 3fl^# 7}7]M ^^5]^ U^f^ ItW. 

<23> #7HH ollni^-b AV7l 7flol.ii 4BJ » 0 V^ n}-^- 747]] f^5] £ 

^SM, #7] 4^ ^7} ^<?|#2l rf^oll o^fl ^#£t}-. 
<24> ^ «£^0j| % 7 ) ^<3#£," #7] 7]|^c 7^0} S71S1 

2 ^ w i^*H , 4 v 7l ^-71 *fll /i« ^^#^1 1- ^ ^-71 ^12 ^a. 

<25> ^ #71 41£: #7) 41 ^« ^<2#S] #4 ^7l 41 ^a. ^<g#o| ^ofl 

T 

H^fe ^ V 7l f^O] 711 ^^.S ^3 £4 ^"71 42 ^£#4 41 ' 

^f^l #7] 41 7l^ 0.^. 3^ o.^*] ^^^4. 

<26> £ ^ofl # 7 ) #71 ^ ^ ^ # 7 ] ^ 2 ^JL ^ 

^ ^ #7l 41 *1 ^- ^^^^1 ^°11 S^Sl^r ^£^1SA-1 ^^^4. 

» 
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<27> ^ ofl olc^, #7} ^2 l<3#£r ff^^ ;<H^5L, Aj- 7 j ofl nj 7}-£-7fl #1} 

<28> ^e^, #7] ^lf]B]fe Aj- 7 | #7)1 « 0 ># 1A] #*]o] ^o] ^ 

<30> £ l£r ^- *fll ^^l^Hl 3R> ^7^1 i£A] ^-^11- HAl^V ^ulio] 

jl, s. 2^ *lli . ^ ^1 S^l 9l<>\ 41 $N f 

<31> JE^S} uj-<2f ^-0], Aj- 7 ] #7fl SAl^l^ o]^o^ H7]S- ^Hr »1 1 7]#(^fe 

«H- 7l^, o}^} ^o^Aj- ^w. 7l^o]^ W4.)(2)4 *fl2 7l^r(^ # 

<32> -f7)o\]x\ #e}^ 7)^(2) Aj-ofli. ^7}| 6|f- ^ ol^ °1 , W # 

#e}>i 71^(4) ^Hlfe ^-71 #7fl w^fofl s]^ « 0 >#^ ^l-f-^l ^*fl 4^ oju|xl 
<33> #7] 7^(2) ^Hfe ^^.sfl^ 7>^, ^r-A 0 } 3= 

^ TllPlM ^^■l : (6)ol ojo^o] #30. - J, Al-71 71^(2)^ 

* 

■ 

9R-Q 
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«<Wy)^ 44 ^^^4. #7} #^l-(6) flS ^"71 ^ #4^ 4^(2) 

-t7l TflolB ^^-l-(6)^ 1-^4 HSlfe Till €<3^(8H ^ 

.^]# 7>*U °1 *fll ^^#(8)^1 #4 Tfl^lS #^g-(6)4 ^4 #3) 

£ 2x}S)o1 ^-71 #7}) ^# ^A] <3<*H tfl-g-ijH H^l- cg^o. fg^Hr 

^^(10)ol <344 713^ ^JL 4^ &4. 
<34> ^, ^#(10)^-, #4 <H «<H=(y)4 S4*Kr #4 4^ #4^ 4 

#(2)4 c]-£- *J «HKx)# 44 94 ^B4°1S 311^1 -a- 7>.x1j; 4, 4 °fl °1 

1- 7Bi£L ^^-l-dO)^:, A o V 7l*V J5l^> iflofl ^-71 ^1 ^<3fK8)4 g_^o) Jcf^B 

. 4 *Hr #(10a)-ir $^*fcil &4. 

<35> ^ 7 ]A^ a o V 7 ] ^(10a)^, 51 2# -f^fl T 9X%°] , ^7] V "oH 1 ^ 44 4# 

(I0a)^ 4M4 <W ^€ ^l^lBl ^ ^-§-44. £ sa<H 

#7] #(10a)^ Hl^-t!: °fl44, ^#^1 #44 ^ *>^4tr 34 

e oH 4. 

<36> a o v 7 i^v #(l0a) vfl-S. ^£#(8)4 $Hfe *}44 £^5. ol^^l ^£ ' 

7>4^4 44 £4, ^7l *(10a)4 4^7>45. $7} y tij-^l; 44 44 

4 f^f4 o]]p]eK12)7> ^^4. $7]%: 4144(12)^, #4 4^(10)44 

°1 ?fli^ ^(10)^.4 nMlt- 7}4 ^e^v ^^0.5. o]s^ x1 ^ i 

$7} TflOlB 4^(6) ^ #71 7fli£ ?i^"(10)^S. 9j7>£lfe 4^1 9)ift ^4^r 431 
f^ofl 45} *j7)-# ##47fl 4^Cf, £ ^A)^ol)Af O)^ ^7j) #^ ^1, 4^ ^ 

Ti-iii ^^4oi 9i4. 
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<37> stir, #7l ^ 7l^:(2) ^3. #7l ^1^(12)3 ^$Hfe °] <>\]v)b\ 

(12)# *H (channel) (14)^1 ^£)tt »h 3^-% -f«fl ° a v =r 5a^°l , #71 

°lHBi(12)^ #7} ^^(14)^ ^4^ afl^l€4. 

<38> -g- ^AloflojlA^ ^-71 ^^(14)e 7fl4i^ ##(10)^ #7l ^ #5} 

i 7l^r(2) ^l^iLS. ^sq^r Ir^tb ^2 ^^^(16)^1 ^Ali^sM, a # 

<39> ^, AV 7 | ^(U)£ # 7 ] *\} 2 *i<2#(16H ^€ 4^(163)011 ^*fl 

fe^, ^^^^ 4^ (16a), i=M ^fl ^(14)£, 2|7l #7] 7)1 € 

^"(10)^ -S-(l0a)4 <?t^-5}^ #(160c),(160d)« y}*)3L ^7) §}-£f §5}^ 7l#(2H £ 

41 A i*L f^#(16c)4 *)12 ^<2iHl6dH ^*ll 

<40> o} 7 H ^-71 ^fli *|ti ^^^(16c)Sl ^(160c)£-, ^7l 7fliH ^(10)51 t-(lOa) 

4 f-^tl 3.71S ^5H, $7] *}W ^c^^( 16d )^ ^( 160 d)£:, #7) ^fll A^tf 

^^#(16c)2l *(16c)iicf €- 3.7l# 7^0! ^^^cf. 
<4i> ^-s. f ^ ^u. ^<3#(16c)£l *(16c) ^ ^"71 *fl2 ^^^(16d)^ 1- 

(160d)£, #7} 7fl^Ji. #miO)$\ £(10aH tfl-g-^H ^"71 y 4^ ^Tfl 3H>£ 

<42> 0]^ av 7 ] ^^#(16)^:, ^-71 ^1 ^w. ^^#(16c)^l ^(16c):3}- ^-71 *fl2 
^^^(16d)^ l-(16d)S. <?l*fl 7fl#^o.3. ol^^lt^- 

*H ^"71 ^M(14)# ^^JL 5^ W>, f^°fl ^ ^2:5. O^o^^ ^71 

^^(14)^1 ^3*1 #7l^ <te t^3*lfe &tt<4. ^r, #7l# ^ ^Ml^r 
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<43> ojstj- £oj f^S)^ #7] 7fl2 ^<3#(16H^ #7] <^H ^( 12)^-3 

^ a^R 1 ^ 3R> €#U8H ^€4. £- -£*HHH p1 iTl^ ^q-(i8)€-, 

£^°11 uf^ Qo] $]i x\v ^%-(l6c)^ ^ ^ ^112 Hit *£<£^ 

(16d)£| ^ S^Itt eJ-^S] ^*fl o|^-olxlcl-. 

<44> Ol^ ^ ^-71 <5>Jf #4^1 7l#(2) tilsfl, ^>7l #51-^ 7l^r 

: (4) ^MItt, ITO^ ^l^fl|s] 1^ ^#(20H ^^$Jlo} ilall 'd^-(20) 
^1 ^11 ^ R,G,B ^^^11-S- °l-f-<^3l ^^(22)01 |a^4, \£X\a\)6\)X\ ^7} 
(22)# °l-f-fe- R,G,B ^^^111-^ 3*1^ ^-71 ?^5- ^^-(10)51 #(10a) ^ 

* 

7] ollmlBl(12)^l cfl-g-^H #^2l ^1^# 
< 45 > cl^-^l, ^7) ^-«. ^B}-^ 7^(4) ^Hlfe, ^^(16) 4°lS ^t^H U= 

*flH^(24)7l- ^^M, #71 ^#fKl6)-4 uflu^^(18) $Hfe 

» 

W<l£ ol-MSL.-g^ ^^(SLAlsl^l ^)ol ^ oifedl, °1 

^7] #7}1 IA1 ^1S] ifi^aj- ^ « fl^. S-^ ^#ofl # <r 

<46> Sri$<qx\ ?J-g- -fJL 26^ #7] <$ 7l^f-(2),(4)- AHm «lSMi Hfl*]sM 

* 

#7] '<# 7}%; AH Si ^-g- o.xlAl^^7l #.^0!^ 7}^!}. 
<47> oHl ^o] ^-71 ^Tfl Q% JLAl^lfe, H '^JfgJjM^ ^71 Tflol 

S ^(6), 7fl£JEL ^--K10), STl^i ^^-(18) ^ °fl^.H. #=K20)-£^ ^21 xlo^Aj- 



9fi_19 
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* 

^(io) $_nm °H 3*fl ^-7i °\)v]z](i2)£.^B\ 

<48> ^7}% ^711 £a} #213 ^^1, A J"7l 41 #^(18)£, #7l ^1^(12) 

itl-V-tl £7>#ofl $*V^$1 ^T-71 ^^(22)^ ^Hfl 

-i- Sl^ell, s 3a % S. 3bfe ^*}7\ $7]$: £fe #31 # 

# SA] #2H1 Cpfl ^^Ei Al^-eflol^^- f-Sfl ^ Vtt^ 0.^x1 ( on- f-sfl # 7 ] 6^ 

» 

v 

£ 3a^ 4 v 7l <*fMBKl2)<*H y 0 V#£ 3*}^ol #7l ^##(22)^ *j=3fl ^}$\^ #*113 

£ 3b^ ^-71 *fl1(14) ^# ^-Cflsfl^ % 7 ) ^^(12)^ wj-f^ ^7>tij 

3 ffl^-g; 92 oixrs. £Al ^v 3Ht}. 
<49> J£ 3a, 3b# ^-JX^>^ Ji^ ^^21 ^711 £X| ^-71 ^1^1 Ei 

» 

(12)S.^-E| #X}^(m)£r, 12 #3 SI ^7.ftil 

(E/B)4 ^°1CE 4a ^ H 4b , ^^S] zj- ^ofl tfl^H^ D#*)lt- ^ul iHi 

#31 3*1 ^lfe, ^ 7l^ $H £ ^^Hr 7fl 

-f^ ^^*>i ^i 7i)i& Tiioim ^q-a- ^Tpj 
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<50> A TgrgS) ^ yJ-A £ A j ^.714 £0] $\ ^ # 1# ^ ^ ?! 

A o v 7l 4*1^(12H*1 ^^(E/B)ol;^-7l £7pJ #^"(18) 

nH, °1 X7U 1 #^Q8H M*Rr ^7jl(-)ofl nzj-e^- ^-71 oflnlEi(12)<q 

(22)^1 ^Ajo, ^ ^#5]7l nfl^ofl 7>^}7fl ojofl tij-tfl M]ZL«])o\ ^ K 

a] xt- x | ¥ _u.E] j£ 4b« #«fl <r 5a^°1 £ #*BH fl^fl # 

<51> ^^O.^, ^gP-l '5.^471- ^-71 ?l7l-«}(E/B)^l $\-& ?lTf- & 4 

4, £ 3$ ^4^^r £ 5^1 tif<4 &o] t Aj-71 ^^(22)5] ^Jjtofl tfl 

" . . " 1 ■• 1 

I 

-g-SKt -*f-^HHb 3i) 3. (peak) M^tt. t v ^, ti] ji o}H 2j*V ^a}-^ £ 6i 

£a]*V ta}<4 £o] ( tg^Hf^ ^£^4 4$HHtt ^eH3# ?r 

5a$M. 

<52> Oj^o] C)]o]E-]l-# StflS *H t ")), £ ^j§3 #3) W o V # S^l ^H}^ 

4*13(12)5.-^ y o V #^ ^7>^H X^S} o]$]o\ E]-Afl^ ig^-g- ^Hfl 

^ °1* Ef^, f>^l7l^ ^-?r ^ 5*711 SU, cfl-g-^m ^WU6)CLJL ]±t} ^ 

^12,3 ^Alo|)oil afn SlTll 5*1 #*1# HAltlr ^ ^5L°ltf. o] AjA]^^) 
#7fl $Al #*1 b , ^IM-^l ^(40)4 tfl-g-^ in)&)(42)l- *1U ^ 

A] o|] ofl ^ v^Ul 7>^ £ 7011 4^ ^o) , 27fl Sife £ 8^1 i£^l 

#0] 47fl5. -^tl^H -7^51 J'- <>l7lAl Aj-71 4^1^(42)71- 3 °1^4 
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#71 &7)} £*1 4^- ^. 7 ]^ ^ ^Al^l^. ^<5}7fl ols^| £ij 

<54> £ ig^ofl ^40} ^(40)ofl tfl^H ^M4(42)7> ^ ^E)^, 7l£3 

0.5. ^#^1- *ll 1 ^HH 31^: iL^H c)*H a^I yj-^ ^a] ^Aj-^s. ^ 

^ ^ 5£tt ol ^ -g- 7}?i ^ $a4. 

< 55 > ^ £ yj-tgo] 4^2^ ^UHofl pfl*|-aj 4l^B3^-4, _g. yj-^.g. o]6\) 

^3^r 44^. ^ ^MI^T^ ^ 3 4 3: ^ 

<56> ojS} ^-o] 4 ^ofl o}*}. ^7)] ^A] #4fe, 0fl4^7> <5l"4^ 

3^4 ^^'LHl -fi-jMiiS. £^44 oil- Ef^f- ^ $X5L^ is}?)} ^4- 
<57> ojofl 44 ^ yj-^o) £3] aj-^ #4^, 44 4£^. 44* 

^It r aItI] £]JL, 442] cf^^lS 0^44 o]sj) ^ ^ 

1:4 sfl^ <S ffll ill -t $J4 alS^ ^AV^- ^A]Z1 ^ ^Tfl 44. 

<58> ^*V, £ ^4 #3] W o V # S4 ^Ife-, i4^5. 9j5fl ^A] 

oil ^ ^4^4 $-Ji^"^ aU?-^, *>43 tipm ^1^1^51 ^*\] 

44 ^fl#:&4 7H1 ^ ui4i nl]^l S Al d^HTll ^l^ 

t ^ 44. 
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i^ty 1] 

°1 41 7}% $H <$$]2) 7}x)jl <§ q ?1 L- tIHb #^«-4; 

#?1 ^<2# %o\] <$2]2] sfl^d-ar 7Mi ^3^1, #71 TflolH 3^ 
#71 vflofl #71 711 iS. ^1 Wfl^lSl^^ #71 7fli 

r 

— - ^ ?i7i ^o.jn. 'iil^l-l:- 0 il°l^l I-4; 
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